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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide nonaqueous electrolyte liquid by 
which, a lithium secondary cell with high capacity, excellent high 
temperature preservability. and continuous charging property can be 
obtained. 

SOLUTION: The nonaqueous electrolyte liquid contains lithium salt 
dissolved in nonaqueous organic solvent. The nonaqueous organic solvent 
contains a multivalent sulfonate compound shown by formula (1). In the 
formula, L represents a Z-valent linking group composed of a hydrogen 
atom and an oxygen atom, R represents hydrocarbon group, and Z 
represents an integer not less than three. 
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F.e, Co, Li, Cu, 2n, Mg, Ga, Zr^ 
#tf«=>*l*. jfiKttAL Cr, Fe, Co, L 

k co^ift>n-s>. n i im b\zzmvk±.<D4&7tm 

[0 0 3 8 ] ^^7C^(3i: 0 N i 1M h ^It^T -5« 
-ecoffl^ttifi*. Ni7C^CD2. 5^;U%J^±, 
* L < tt 5 ^JU%«±T<& 0 . »*N i tc^CD 5 0 

[0 0 3 9 ] IEffiffitt«<&JiSffi«tt, ««0. 1 m 2 
/g«±, #£L<te0". 2mVg«lT*0, 
»*1 OmVgOT, »*L<tt5, Om^/gUtTT 40 

tt***lr*<7)T, 5S* 5. 0m2/gj^T, W£L<{2 
2. 0mVgHTT*5. 

[0 0 4 0] IEg?£«7ff 2 ^gfi, o'. 2 

//mtti, ffiKHO. 5 jumEU^ Stf3 0 jtim& 



SI2003-331921 
[0 0 4 1] tffS^lStLTH U^tfA&H, 

[0 0 4 2 ] ±B«*Jtfc**#«»«i«£ • 

Kit ; *JE8»L «EESMi*0mB»fi!ttt ; mm, + 

cn^C0SMt*^2 0 0-4 0 OtTSilTtlb 
nfcH#«H*ftS, 1-10 0 um{-^^L/zt)C0t) 

l:<t07x;-iW^^ K»JBfctt*cns©1lfJB 

[0 0 4 3] jE«XttAW;:«fflT**/W>^-£l, 

#'J-1, 1 -:**^;io:^U>ft£©7;k&> 

# U ;* * £ U JUSL *'J7^ 'JJU7* FtelzCDTir 
'J;US^S*UT- ; *U7yfct , -;k #'j77ft 
U^>, #'Jfh77MPXfl/>fC077*« 

«JB;#'J7*Uazh'j;k # U t'xU f>y7- K 

;U7;Un-;V^a:0*>J hfx;U7JUn-^*#U^- ; 
* 'J f -;k * »j t"- U x >/«c c*f co/n p y 

0 7J, »*L<«1 0 7J- 1 0 0 7JggT$>^)o »tP« 
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IS 

[0 0 4 4] A'-O^-CD&fflfite, 0 011 

W±T*0. £tz&153 0liSKT> ff$L<li20 

coo4 5] mm**, s*ir*/w >y-mom&L&L# 

0 umJ^T. #£l/<te 1 5 0 /imOT, £ L 
<Ul0 0umHTT*5. ST^* fc&**iHJil::te 

[0 0 4 6 ] iE«3&^flffiO^< fb-^C0«S«, 

^btis. ft*Wi:tt, iEfficommft<hUTti, 771^ 

tl/Ttt, gf^X^^k SUS«^*tf6tl5. 

Jltt £ £ fig 7 -f -fr - :/ ? ->fc W* 
[0 0 4 7 ] S»<Z>m»£iSS$T*;£K 'EP^a* 
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[0 0 4 8] ^ffiftCOiP^lj:, &#l/xmJ^±, #$1, 

IH ¥H*#«**<D«*l::#L-C\ il»3 0mfi% 
»SL<tt5 0li%H±, $e»JC»*U<H7 
5lI%^i:T$)0, *fcil*9 9. 9 5tI%J^T, 
»SK«9 9II%^T, U<tt9 811 

20 [0 0 4 9] EStftit©Bl:«, SJ»SrBSihT*± 

>^U/nt , l/>^^'Jtl/7^>^, #'Jzh7 

Jh, $ S Idjff 3; L < 1 0 /xrnJ^JhT$>9. £fcil#5 
OumJ^T, $f^L<U4 0|im^T, £6lr^£L< 

S7U££LTte, iI#2 0%J^_t, #£L<[*3 5 %J^ 
±. Sf,l:»Sl/<tt4 5%K±T»0, *fc»#9 0 
%J^T, »*1/<U8 5X£IT, S6tC»*Ktt7 5 

[0 0 5 0] 

50 [IE«a)&jg] 'Jf^A-7^rW^ffl (LiNi 
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o. 82 C oo. isA 1 o. 03 O2) 9 OlI%t#U yyit\i 
-UfXPVdF) Smm%t7±^\y>yyy^ 5 

mm%t*m£L, N-^^enu k>*up*x9U 

[0 0 5 1 ] [H&cofiit] #?7t-( htft*9 OSS 
%tPVd F 1 0SS%<!:£rg£L, N-^^l/hfnU 

h >sio^x7 u Lit fe^sa^ & 

[«#«c<DPi^] LiPFsSrl. 2 5mol/L<DtiJ 
#*-h<fc<DK^«K (a&fMMtl : 3) 10 011 

[0 0 5 2 ] [U?i>Ar*M©M] ±S3jES, ^ 
Mil6am, ^7L^4 5%, ¥^7L&0. 0 

iE«. -fc/tU-*, ft«©W^«HLfc. C5L 

h7-r;PA^iE«ftJ|f©«!j|?-*S8»Sl*-oo, *£*tik 

Ty-hOtfMSUciTO. 3 5 k g/ c m 2 TtJP 

[0053] mmnm u^-^a— y^;m&Kffc* 

Wll$HifcOOfttKl 8 OmAh/gtU dtl 
t U^^A— *«»<OiESQ}SttK*i:^e)iS«iSK 1 
C^*ftTU-h^Lfc±T, 0. 2GT4. 2V 
ST3E«Lfc», 0. Wffl<D7 
^-^-ya>^fr^/: 0 O^TO. 5CT4. 2V£ 
T&«Lfc«, 0. 2CT3 V£TPfg£femL, 0. 2 

. 5Ct Lit. 

[0 0 5 4] ^Sf¥*a»^)^T L/c 

m&£0. 5CT4. 2 V*T3fe«Lfct£. 8 5 <C CO\b 

mciBBSffUc^ #x<D^£g£x^/-;Ms 
ic«»«BiWT»ftS:Sije iT)i>**TX<Dmm) lt 

0. 5CT4. 2 V£T5fcttL/c»£0. 
[0 0 5 5] 

[Si] #Sleltt*'(%) = #?F?£0. 2Cfti§I 
(mAh/g) /0. 2CS1§1 (mAh/g) 
[0 0 5 6] |£*£#J 2 

1, 2, 4 -7^>MJ;*- **>7>)Vtt— h 

osm** 3 sssst Lfc*tf«*«fcffi l/c ctami 
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/S 

tWI*»CLTU^9AnA«»*fPBL, ft* 

r. 

[0 0 5 7 ] £ Jgfl 3 

1, 2, 4-y^>h>J^--JUKU^^>7,Jl/3jx*-h 

cowans* 5 mmsit Ltzmmmzmm Litztsum 

tH«lcLTU^^A-^«»Srf^HL, Hffi 
Ml tra«<Z)«»1*ttH»«:J«6Lfc. 
To 

LiPFifcl. Omo 1 /LCQfiJ^T^WT^X^U 
(ig^ttfSttl : 1) 10 0IMC1, 2, 4-7* 

>h , J^--^hu^^>x;^^- h 1 has £ an* ft 
lt&js ifcuta^i««w 1 tmm 
\zLTVTOA-Anm£fE&L. mmmi tmmom 

20 [0 0 5 8] tkttMl 

1, 2, 4-^>MJt-^hU^^>X^^-h 
&*»Ltt<r>m*»*ttffl L/cC t£l*Vtt*Jfi« 1 
«lCLTU^^A-*««S:fP«L, ftttWl^mtta 

L^t>#X#*gl;:fS£LT;fcD, &#4#ft 

[0 0 5 9] tbKM2 
jRtnMtLTl, 2, 4-7^>MJ*— )Vh x )*$> 

x;^^- h coyote 1 , 4 -> r ^>^^--;u> ? ^^ 
50 >x;i^*- h Lfc«R»«£ffi*i L/cC tJ^nii 

«1 tra«<o«ft#ttK»S:*JSLfc. eMSit:^ 

[0060] mmw 5 

[iESCDHiS] Uf^A3A>hM^ (L iCo 
O2) 9 0lI%cPVdF5il%c7tfU>7'7 

7>7V—mzLizb<D&7)V*-V2*fr$UZMn»<D 
40 WffiCiSfcffi • t£«LTIE«S»fc, 

[0 0 6 1 ] [ft«0)«it] #7? 7* hW*8 7. 4 
II%c.PVd F9. 7li%c7tfl/>^77^ 

2. 9S*%<h£:E'&L, N-;*^JUtfU'J K>£»0* 
- X7U-«lzLfct>0£»*^^:^*«*0ft-Blwttffi 

* KMLTMtWt. 

[mm&om^ LiPF«tl.- 25mol /LOSJ 

#*-hto®.£fem («^#«jti:3) 100ms 
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[0 0 6 2 ] [U^*A-#:*«<0»ifi] ±BIE«, £ 
B. RtWRJPl M$4 5%, ¥*i?l&0. 0 

IE*, ASOJfllziBBLfc. 

Ty-h«tMtt^iT0. 35kg/cm z TDD 

[0 0 6 3 ] [SSfffii] 'JfOA3A>hS&fiftfe 
a>H*|BSfcOa)»«at 1 3 8mAh/g tu cm 

C=£^Tl/-h^U:lT; 0. 2CT4. 2V 
tTMUdi 0. 2CT3VJ"CfttL, «J#]<£7 
* — /-*/3>$fT^fep WO. 5CT4. 2V£ 
TJIL/;^ 0. 2CT3V$TS*»«L, 0. 2 
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[0 0 6 4] [«#4#ttffffi] &a§**&l*CD**7 L£ 
«»£:0. 5CT4. 2V£T5fcSLfci£, 8 5t;cDfi 

«#<fcA£«:»«T*fc«>. 0. 5CT4. 2Vm 
«Ufc«JZ0. 2CTifc«LT«?¥lfe<&0. 2C&m£ 

[0 0 6 5] tfctt« 3 

1, 2, 4-^^>hU^-;UhU/^>X^*-h 

[0 0 6 6 ] 
* 20 [ft 1 ] 













(%) 


(c c) 




1,2, 4-7 f> h U /U 
b V > ^ — h 


l 




1. 25K LiPF 6 
/EC+EMC(1:3) +VC2% 


83.0 


0. 19 




b V ^ ^ V;*/^** — b 


3 




1. 25M LiPF 5 
/EC+EMC(1:3)+VC2% 


83. 4 


0. 15 


2*Jfefll3 


1,2, h!> 

h y * * i/x/uftj.— h 


5 




1. 25M LiPF 6 
/EC+EMC(1:3)+VC2% 


82.9 


0. 13 


11*6 fll 4 


1.2, 4-:/* y ^--/u 


1 




1.0M LiPF € 
/EC+DEC(1:1) 


84.2 


0. 20 










1. 25M LiPF t 
/EC+EMC(1:3)+VC2% 


80.6 


0. 79 




i,4-^^ >v>;*— /wv/^ 


1 




1.25M LiPF 6 
/EC+EMC(1:3)+VC2% 


83.0 


0. 38 




1,2,4-;/* yhy /v 

b V >* — b 


1 




1.25M LiPF, 
/EC+EMC(1:3) +VC2% 


81. 7 


0. 06 


it&#J3 








1. 25H LiPF, 
/EC+EMC(1:3)+VC2% 


77.8 


0. 11 



[0 0 6 7 ] ±E*1*^6*6^/j:J:'5I^ 

aifwr*oic*aTfto, *Tku^Ax-/^;Mg-& 40 

[0 0 6 8 ] *i6#J6 

[»8c^«ffffi] LiPF^lmol /L (DtJ^T^ 

bt<D&&&m (fi-&#«ttl : 3) 1 0 osagsict* 
XU>*-#*-h 2maB*lPAfc'bOlCl I 2, 4 

-y^ > h »j h'J^^ >x;u^^- h i mag&£ 



mwmtA&i&mt&istio ^>^-v z commie ox: com^i 

«l:An, 0. 7CttfS^IL, 4. 2 5V(liiJS 
Uc<»:^5T^EM(:^Df^. 7 HM3fe*fcfT 

*ct0^^<O38*a&JWiLfc. i^^:^^2ir^To 
[0 0 6 9 ] H:K^J4 

SMJtLTl, 2, 4-y^>h'j^--;vhu/^> 

[0 0 7 0 ] *t&#J 5 

1, 2, 4-7^>hj*-;vmj**>;up**— h 
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1,2, 4-^^ > h y 

h y * * i'*^**- h 


1 




1M LiPF 6 
/EC+EMC(1:3)+VC2% 


0. 54 






1 




1M LiPF 6 
/EC+EMC(1:3) +VC2% 


0. 66 


*««5 








1M LiPF, 
/EC+EMC(1:3)+VC2* 


0. 73 



[0 0 7 2 ] ±|B*2*^? 
[0 0 7 3 ] 



[Sl] *5BW*j|itLfcijy«> A— 



[0 1] 




F^-A(##) 5H029 
5H050 



AJ03 AJ04 AJ07 AK03 AL06 

AL07 AL08 AL12 AM02 AM03 

AM04 AM05 AM07 HJ02 

AA03 AA08 AA10 AA13 BA16 

BA17 CA08 CB07 CB08 CBOS 
CB12 HA02 
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